Specific toxic effects of ethylcholine nitrogen mustard on cholinergic neurons of the nucleus basalis of Meynert.
The putative cholinergic neurotoxin, ethylcholine aziridinium ion (AF64A), was injected unilaterally into the nucleus basalis of Meynert (nbM) in order to determine whether it would produce specific damage to the cholinergic cell bodies of this nucleus. Injections of small amounts of AF64A (0.01 nmol in 1 microliter) or of its vehicle had little effect on the appearance of the nbM or on the levels of choline acetyltransferase (ChAT) in the cortex. Injections of larger amounts of AF64A (0.02 and 0.05 nmol in 1 microliter and 0.02 nmol in 10 microliters) produced a loss of diffuse acetylcholinesterase staining in the nbM and a loss of large positively staining neurons. Furthermore, these injections produced a significant reduction of ChAT activity in the central portion of the cortex. However, non-cholinergic neurons in the area of the nbM were not affected by these AF64A injections. In addition, cortical uptake of monoamines was not affected by these lesions. Further increases in the amount of AF64A injected (0.1 nmol in 1 microliter and 0.035 nmol in 10 microliters) caused damage at the site of the injection which was not limited to the cholinergic elements of the nbM. These results suggest that AF64A can be used to produce specific lesions of cholinergic neurons, and therefore may be useful in developing animal models of human disorders involving cholinergic hypofunction, such as senile dementia of the Alzheimer type. However, there is a narrow dose range for producing these specific effects.